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20 Claims, 3 Drawing Sheets 



US. Patent Apr. 25, 1995 Sheet 1 of 3 5,409,004 

_ [I4 

PRIOR ART ' 

i - 1 I8 

I6\ 7 20_ 
PRIOR ART 

+-__; 5- 2 
24 

PRIOR ART > -F i G- 3 ' 

PRIOR ART 

PRIOR ART 

FIG. 5 



US. Patent Apr. 25, 1995 Sheet 2 of 3 5,409,004 



US. Patent Apr. 25, 1995 Sheet 3 of 3 5,409,004 

6 3 

_94 



5,409,004 
1 

LOCALIZATION DEVICE WITH RADIOPAQUE 
MARKINGS 

This is a continuation of application Ser. No. 
08/075,767 ?led on Jun. 11, 1993, now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to medical devices used 

in needle localization procedures for locating lesions 
within the body. More speci?cally, the ?eld of the in 
vention is that of devices used to localize small nonpalp 
able lesions. 

2. Description of the Related Art 
To detect small nonpalpable lesions within the breast, 

women have mammographies performed periodically. 
Mammography involves the radiographic examination 
of the breast for nonpalpable lesions, so that the lesions, 
which are normally undetectable by sight or feel, may 
be visually identified on the radiogram or x-ray. The 
lesion areas may include cancerous or other diseased 
tissue which should be removed. Early detection and 
removal of cancerous lesions can greatly improve a 
patient’s ability to avoid life or limb threatening compli 
cations. Although many lesions are ultimately deter 
mined to be benign, it is generally recommended that a 
woman have frequent mammographies as a precaution 
against cancerous growths. 

In current practice, if a lesion is detected in the breast, 
a guidewire, needle, or similar device is placed in the 
breast tissue as close as possible to the lesion so that it 
may be identi?ed and located during surgery. The tissue 
which has the lesion is located in relation to the position 
of the needle within the body tissue. First, the lesion 
must be detected by mammography. Second, assuming 
a lesion is detected, a second mammogram is taken with 
the needle positioned in the breast tissue. If the needle is 
sufficiently close to the lesion in both the craniocaudal 
and mediolateral mammograms, then the patient is pre 
pared for surgery. If the needle is not positioned cor 
rectly, this procedure is repeated until the lesion is ap 
propriately positioned to locate the lesion. 
Although the needle itself could be used for location 

of the lesion, generally the needle includes a hollow 
axial center for the introduction of marking material to 
identify the tissue. Two different methods are used to 
identify the tissue, which can be used separately or 
jointly. The ?rst method uses a guidewire which is 
introduced through the needle and anchored into the 
breast tissue. The second method uses a tissue staining 
dye which is injected by the needle into the tissue 
around the lesion. Later in the day, surgery is per 
formed wherein a cylinder of tissue around the position 
of the needle is removed. The cylinder of tissue to be 
removed is determined by the position of the needle, 
guidewire, or dyed tissue within the breast. However, 
because of the possibility that body tissue has shifted 
between the taking of the mammogram and the surgical 
procedure, the size and extent of the cylinder of tissue 
being removed is relatively large to minimize the 
chance of missing a signi?cant portion of the lesion 
tissue. 
A dif?culty in the prior art procedures involves the 
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depth of the lesion tissue in the breast. The location of 65 
tissue within the breast is altered when positioned 
within the mammography machine so that by the time 
of surgery, the lesion tissue frequently has moved to a 

2 
different position. Also, it is dif?cult to determine the 
exact location of the lesion along the axial length of the 
needle from the two views of the mammogram. 
To compensate for the shifting and movement of 

tissue and the inexact determination of the location of 
the lesion, a relatively large cylindrically shaped por 
tion of tissue is removed during surgery to ensure that 
the entire lesion is removed. However, this cylindri 
cally shaped portion of tissue is often much more tissue 
than is necessary which results in the undesirable re 
moval of healthy tissue. Occasionally, the lesion tissue is 
not completely removed because of the inaccuracies in 
determining location of the lesion tissue. Further, for 
some patients who may have several lesions requiring 
removal, a substantial amount of healthy tissue may be 
undesirably removed. 
What is needed is a device and procedure for the 

identi?cation of lesion tissue within the breast which 
allows the accurate removal of the lesion tissue and a 
minimal amount of healthy tissue. 

SUMMARY OF THE INVENTION 

The present invention relates to an improved needle 
localization device which includes radiopaque distance 
markings along the axial length of the guidewire or 
needle so that the location and depth of the lesion may 
be determined from the mammogram. By use of the 
present invention, the surgeon may determine the depth 
of the lesion tissue by examination of the position of the 
lesion tissue with respect to the marked axis of the 
guidewire or needle. The ability of the surgeon to re 
move the lesion tissue accurately while minimizing the 
amount of healthy tissue removed is greatly enhanced 
by the present invention. 
The device of the present invention is similar to prior 

art guidewires or needles. However, at predetermined 
positions along the axial length of the guidewire or 
needle, the present invention includes visual and radi 
opaque markings so that the axial position may be deter 
mined radiographically from a mammogram, or visually 
during surgery. In this manner, the angular position of 
the two mammograms relative to the guidewire or nee 
dle is of lesser consequence, because the radiographic 
markings disclose the axial position of the lesion relative 
to the axis of the guidewire or needle. 

In one form of the present invention, a series of 
spaced apart unit length marking portions are periodi 
cally disposed along the axial length of the guidewire or 
needle. The size and number of markings is different for 
each predetermined position, so that the guidewire or 
needle acts as a ruler by which the position of the lesion 
tissue can be more accurately measured. In another 
form of the present invention, a series of spaced apart 
grooves are formed on the guidewire or needle, forming 
unit length marking gaps along the axial length. In ei 
ther embodiment, barbed or hooked ends are used to 
locate the end of the guidewire or needle in the breast 
tissue, so that the guidewire or needle stays in the tissue. 
An advantage of the present invention is that more 

accurate determinations of the location of lesion tissue 
may be made using the radiopaque markings on the 
guidewire or needle. By more accurately locating lesion 
tissue, the chance of not removing lesion tissue is mini 
mized while minimizing the amount of healthy tissue 
removed. Further, the present invention is compatible 
with current mammography and surgical techniques, so 
that the present invention may easily be incorporated 
into existing procedures and equipment. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The above mentioned and other features and objects 
of this invention, and the manner of attaining them, will 
become more apparent and the invention itself will be 
better understood by reference to the following descrip 
tion of embodiments of the invention taken in conjunc 
tion with the accompanying drawings, wherein: 
FIG. 1 is a side view of a prior art guidewire. 
FIG. 2 is a side view of another prior art guidewire. 
FIG. 3 is a side view of a third prior art guidewire. 
FIG. 4 is a craniocaudal sectional view of a prior art 

guidewire located within a breast. 
FIG. 5 is a mediolateral sectional view of a prior art 

guidewire located within a breast. 
FIG. 6 is a side view of a ?rst embodiment of the 

present invention. 
FIG. 7 is a side view of a second embodiment of the 

present invention. 
FIG. 8 is a side view of a third embodiment of the 

present invention. 
FIG. 9 is a side view of a fourth embodiment of the 

present invention. 
FIG. 10 is a craniocaudal sectional view of a guide 

wire of the ?rst embodiment located within a breast. 
FIG. 11 is a mediolateral sectional view of a guide 

wire of the ?rst embodiment located within a breast. 
FIG. 12 is a side view, in partial cross-section, of a 

guidewire of the present invention being implanted 
within body tissue. 

Corresponding reference characters indicate corre 
sponding parts throughout the several views. The ex 
empli?cation set out herein illustrates preferred em 
bodiments of the invention, in several forms, and such 
exempli?cations are not to be construed as limiting the 
scope of the invention in any manner. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The preferred embodiments disclosed below are not 
intended to be exhaustive or limit the invention to the 
precise forms disclosed in the following detailed de 
scription. Rather, the embodiments are chosen and de 
scribed so that others skilled in the art may utilize their 
teachings. 
The present invention is perhaps best understood 

when compared to devices and procedures already 
known in the prior art. FIGS. 1-5 illustrate several 
prior art devices and the procedure used to identify 
lesions in the breast. FIGS. 1-3 depict three versions of 
a localizing guidewire, or similar elongated medical 
instrument intended for percutaneous insertion into a 
body cavity. As used in this application, the term guide 
wire encompasses guidewires, needles (with or without 
axial bores), or similar devices which are implanted in 
the breast tissue to determine the position of the lesion. 
Also, while this invention is particularly described as it 
relates to lesions in breast tissue, the invention may be 
applied in similar medical procedures involving radio 
graphic determination of lesion tissue location. 
Guidewire 12 of FIG. 1 is a barbed-type guidewire 

having an acutely angled barb 14 located at its end. 
Barb 14 is structured and arranged to embed itself 
within body tissue so that guidewire 12 does not move 
signi?cantly between the time the mammogram is taken 
and the time of surgery. 
Guidewire 16 of FIG. 2 is a barbed-type guidewire 

like that of FIG. 1, and includes acutely angled barb 18 
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4 
at its end. Barb 14 is structured and arranged to embed 
itself within body tissue so that guidewire 16 does not 
move signi?cantly between the time the mammogram is 
taken and the time of surgery. Guidewire 16 further 
includes thickened portion 20 which acts to further 
anchor guidewire 16 within the body tissue. 
Guidewire 22 of FIG. 3 is a hook-type guidewire 

having a half-ring shaped hook 24 at its end. Hook 24 is 
structured and arranged to embed itself within body 
tissue so that guidewire 22 does not move signi?cantly 
between the time the mammogram is taken and the time 
of surgery, 
FIGS. 4 and 5 illustrate the procedure used to iden 

tify and mark the location of lesion tissue using guide 
wire 12. Once lesion tissue 26 is discovered in a mam 
mogram of breast 28, guidewire 12 is inserted into the 
tissue and a mammogram is taken with guidewire 12 
located in breast 28. If guidewire 12 is suf?ciently close 
to lesion tissue 26, then the patient may be prepared for 
surgery by securing guidewire 12 within breast 28, for 
example by embedding guidewire 12 through a hollow 
needle. However, if guidewire 12 is not suf?ciently 
close to lesion tissue 26, then the process is repeated 
until the position of guidewire 12 relative to lesion tissue 
26 is suf?ciently close to use as a marker during surgery. 
During surgery, the guidewire is used to identify the 

tissue to be removed. As mentioned above, in order to 
ensure complete removal of lesion tissue 26 given the 
inexact determination of the location of lesion tissue 26, 
a relatively large portion of tissue is removed. The 
amount of tissue removed is shown on FIGS. 4 and 5 as 
cylindrical tissue region 30, which is elongated because 
of the dif?culty of determining the position of lesion 
tissue 26 in relation to the axial length of guidewire 12 
and the movement of tissue between the time of the 
mammography and the time of surgery, While the diam 
eter of the cylinder can be maintained within known 
error margins because the distance between the lesion 
and the guidewire is subject to less movement, 

Several embodiments of the present invention are 
shown in FIGS. 6-9, while their use is illustrated in 
FIGS. 10-12. Each guidewire includes an anchor por 
tion at one end which is structured and arranged to 
embed the guidewire within the breast tissue so that the 
guidewire does not move signi?cantly between the time 
the mammogram is taken and the time of surgery. 
Guidewires 32 and 34 of FIGS. 6 and 8, respectively, 
are barb-type guidewires having acutely disposed barbs 
36 and 38, respectively, located at their ends. Guide 
wires 40 and 42 of FIGS. 7 and 9, respectively, are 
hook-type guidewires having ha1f~ring shaped books 44 
and 46, respectively, located at their ends. 

In accordance with the present invention, each guide 
wire includes a series of visual and radiopaque markings 
located at predetermined distances along the axial 
length of the guidewire. In the disclosed embodiments, 
the visual and radiopaque markings measure periodic 
unit distances from the anchor portion of the guidewire. 
In FIG. 6, guidewire 32 is shown having a single unit 
length marker portion 48 at axial location 50, two unit 
length marker portions 48 at axial location 52, three unit 
length marker portions 48 at axial location 54, three unit 
length marker portions 48 and a four unit marker 56 at 
axial location 58. Unit length marker portions 48 and 
four unit marker 56 are indicia elements which are 
structured and arranged to be radiographically and 
visually perceptible. Further, each series of indicia ele 
ments at each axial position starts at a predetermined 



5,409,004 
5 

position, e.g., at periodic one centimeter intervals. The 
indicia elements continue with one ?ve unit length 
marker 60 at axial location 62, one five unit length 
marker portion 60 and unit length marker portion 48 at 
axial location 64, one ?ve unit length marker portion 60 
and two unit length marker portions 48 at axial location 
66, and one ?ve unit length marker port, ion 60 and 
three unit length marker portions 48 at axial location 68. 
Five unit length marker portion 60 is a radiographically 
and visually perceptible marker or indicia element 
which is noticeably larger than single unit marker por 
tions 48. Guidewire 40 has a similar series of indicia 
elements as does guidewire 32, and the similar indicia 
elements are similarly numbered in FIG. 7. 

Alternatively, FIGS. 8 and 9 show the indicia ele 
ments as comprising grooves within guidewires 34 and 
42, respectively. In FIG. 8, guidewire 34 is shown hav 
ing a single unit length marker groove portion 70 at 
axial location 72, two unit length marker groove por 
tions 70 at axial location 74, three unit length marker 
groove portions 70 at axial location 76, three unit length 
marker groove portions 70 and a four unit marker 
groove 78 at axial location 80. Unit length marker 
groove portions 70 and four unit marker groove 78 are 
indicia elements which are structured and arranged to 
be radiographically and visually perceptible. Further, 
each series of indicia elements at each axial positionv 
starts at a predetermined position, e.g., at periodic one 
centimeter intervals. The indicia elements continue 
with one ?ve unit length marker groove portion 82 at 
axial location 84, one ?ve unit length marker groove 
portion 82 and unit length marker groove portion 70 at 
axial location 86, one ?ve unit length marker groove 
portion 82 and two unit length marker groove portions 
70 at axial location 88, and one ?ve unit length marker 
groove portion 82 and three unit length marker groove 
portions 70 at axial location 90. Five unit length marker 
groove portion 82 is a radiographically and visually 
perceptible marker or indicia element which is notice 
ably larger than single unit marker groove portions 70. 
Guidewire 42 has a similar series of indicia elements as 
does guidewire 34, and the similar indicia elements are 
similarly numbered in FIG. 9. 
FIGS. 10 and 11 illustrate the procedure used to 

identify and mark the location of lesion tissue using 
guidewire 32, although any of guidewires 32, 34, 40, and 
42 could be employed with similar results. If lesion 
tissue 26 is discovered in a mammogram of breast 28, 
guidewire 32 is inserted into breast 28 and a mammo 
gram is taken with guidewire 32 located in breast 28. If 
guidewire 32 is suf?ciently close to lesion tissue 26, then 
the patient may be prepared for surgery by securing 
guidewire 32 within breast 28, for example by embed 
ding guidewire 32 through the axial hollow of a needle. 
However, if guidewire 32 is not suf?ciently close to 
lesion tissue 26, then the process is repeated until the 
position of guidewire 32 relative to lesion tissue 26 is 
suf?ciently close to use for locating the diseased tissue 
during surgery. 
FIG. 12 depicts the deposit of guidewire 32 into the 

tissue of breast 28. Hollow needle 92 includes an axial 
aperture 94 which‘ houses guidewire 32. Once hollow 
needle 92 is inserted at a depth beyond lesionv tissue 26, 
guidewire 32 may be implanted in breast 28 and hollow 
needle 92 removed. Thus situated, the surgeon may 
locate lesion tissue 26 by its position vis-a-vis indicia 
elements along the axial length of guidewire 32. 
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During surgery, the guidewire is used to identify the 

tissue to be removed. The amount of tissue removed is 
shown on FIGS. 10 and 11 as spherical tissue region 96, 
which is focused around a particular axial position of 
guidewire 32 because the location of lesion tissue 26 in 
relation to the axial position of guidewire 32 may be 
determined by use of the indicia elements on guidewire 
32. The distance of lesion tissue 26 from guidewire 32 
may be determined conventionally, which in combina-' 
tion with the determined axial position of lesion tissue 
26 de?nes spherical tissue region 96. The ability of the 
surgeon to identify spherical tissue region 96 provides 
the advantages of more accurately removing lesion 
tissue 26 while minimizing the amount of healthy tissue 
removed from breast 28. 
Although not shown in the Figures, guidewires 32, 

34, 40, and 42 may be provided with an external coating 
of a radiolucent material and thereby provide a sheath 
over the indicia elements so that a smooth surface is 
presented along the axial length of the guidewires. The 
sheath may be used to minimize any irritation to the 
body tissue, although the resulting guidewires would be 
thicker and complicate the initial location of the guide 
wire in the tissue. 
While this invention has been described as having a 

preferred design, the present invention may be further 
modi?ed within the spirit and scope of this disclosure. 
This application is therefore intended to cover any 
variations, uses, or adaptations of the invention using its 
general principles. Further, this application is intended 
to cover such departures from the present disclosure as 
come Within known or customary practice in the art to 
which this invention pertains. 
What is claimed is: ‘ 

1. An apparatus for determining the location of le 
sions within tissue, said apparatus comprising: 

an elongated body adapted to be implanted in the 
tissue; and ‘ 

a plurality of indicia means located at predetermined 
locations on said elongated body, said indicia 
means being radiopaque, each one of said indicia 
means being distinctly perceptible and differentia 
ble from any other of said indicia means, whereby 
the location of lesions radiographically detected 
may be determined relative to the axis of said body. 

2. The apparatus of claim 1 wherein said indicia 
means are also visually perceptible. 

3. The apparatus of claim 1 wherein said body in 
cludes anchor means for embedding said body within 
the tissue. 

4. The apparatus of claim wherein said anchor 
means includes a barb located at one end of said body. 

5. The apparatus of claim 3 wherein said anchor 
means includes a hook located at one end of said body. 

6. The apparatus of claim 1 wherein one of said indi 
cia means comprises a marker portion extending from 
said body. 

7. The apparatus of claim 1 wherein one of said indi 
cia means comprises a marker groove formed within 
said body. 

8. The apparatus of claim 1 wherein said plurality of 
indicia means includes at least two markers which are 
radiographically differentiable. 

9. The apparatus of claim 8 wherein one of said mark 
ers indicates a single unit axial length, and the other of 
said markers indicates a multiple unit axial length. 
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10. The apparatus of claim 1 wherein said predeter 
mined locations are spaced apart by approximately one 
centimeter. 

11. An apparatus for determining the location of le 
sions within tissue, said apparatus comprising: 

an elongated body; 
an anchor portion disposed at one end of said body, 

said anchor portion adapted to embed said body 
with the tissue; and 

a plurality of indicia means located at predetermined, 
periodic locations on said elongated body, said 
indicia means being visually perceptible and radi 
opaque, each one of said indicia means being dis 
tinctly perceptible and differentiable from any 
other of said indicia means, said plurality of indicia 
means being of suf?cient number to extend on said 
body to outside of the tissue, so that the location of 
lesions radiographically detected may be deter 
mined relative to the axis of said body and the 
distance of the lesions to the skin of the tissue may 
thereby be determined. 

12. The apparatus of claim 11 wherein said anchor 
portion includes a barb located at one end of said body. 

13. The apparatus of claim 11 wherein said anchor 
portion includes a hook located at one end of said body. 

14. The apparatus of claim 11 wherein one of said 
indicia means comprises a marker portion extending 
from said body. 

15. The apparatus of claim 11 wherein one of said 
indicia means comprises a marker groove formed within 
said body. 

16. The apparatus of claim 11 wherein said plurality 
of indicia means includes at least two markers which are 
radiographically differentiable. 

17. The apparatus of claim 16 wherein one of said 
markers indicates a single unit axial length, and the 
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other of said markers indicates a multiple unit axial 
length. 

18. The apparatus of claim 11 wherein said predeter 
mined locations are spaced apart by approximately one 
centimeter. 

19. The method of determining the location of lesion 
tissue to be removed during surgery, said method com 
prising the steps of: 

providing an elongated needle having a hollow axial 
center; 

providing a guidewire adapted to traverse the hollow 
axial center of the needle, the guidewire including 
a plurality of indicia means disposed along the axial 
length of the guidewire, each one of said indicia 
means being distinctly perceptible and differentia 
ble from any other of said indicia means; 

inserting the needle into the body adjacent to the 
lesion tissue; 

depositing the guidewire into the body through the 
needle; 

taking a radiogram when the guidewire is within the 
body; and 

determining the axial position of the lesion tissue 
relative to the indicia means on the guidewire. 

20. A method of determining the location of lesion 
tissue to be removed during surgery, said method com 
prising the steps of: 

providing an elongated needle having a plurality of 
indicia means disposed along the axial length of the 
needle, each one of said indicia means being dis 
tinctly perceptible and differentiable from any 
other of said indicia means; 

inserting the needle 'into the body adjacent to the 
lesion tissue; 

taking a radiogram when the needle is within the 
body; and 

determining the axial position of the lesion tissue 
relative to the indicia means on the needle. 

* * * * * 


